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(57)Abstract 

PROBLEM TO BE SOLVED: To provide film structure whose adhesion is good without raising resistance owing to 
thermal treatment by sequentially stacking a first tantalum nitride, a second tantalum nitride whose nitriding 
degree differs from first tantalum nitride and a third tantalum nitride whose nitriding degree differs from the 
second tantalum nitride on a low resistance film. 

SOLUTION: A first tantalum nitride film at the lowest layer is formed on a substrate by a sputtering method and a 
second tantalum nitride film being an intermediate layer, whose nitriding degree differs from the first tantalum 
nitride film, is formed on the film. Namely, a condition is made in such a way that the nitriding degree of the 
second tantalum nitride film becomes smaller than the nitriding degree of the first tantalum nitride film in the 
lowest layer. Then, a third tantalum nitride film being the uppermost layer, whose nitriding degree differs from the 
second tantalum nitride film, is formed. Namely, a film forming condition is set to be the same as that of the first 
tantalum nitride film being the lowermost layer. Thus, film structure with good adhesion is formed without raising a 
resistance value owing to thermal treatment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Low resistance film characterized by having the structure which carried out the laminating of 
the 1st tantalum nitride, a tantalum, and the 2nd tantalum nitride one by one. 

[Claim 2] For the 1st tantalum nitride and the 1st tantalum nitride, the 2nd tantalum nitride from which 
whenever [ nitriding ] differs, and the 2nd tantalum nitride are low resistance film characterized by 
having the structure which carried out the laminating of the 3rd tantalum nitride from which whenever 
[ nitriding ] differs one by one. 

[Claim 3] It is the active-matrix substrate characterized by being the cascade screen which said 
switching element consists of a thin film transistor in the active-matrix substrate with which it comes to 
form two or more pixel electrodes in the shape of a matrix, and they connect with each pixel electrode, 
and it comes to form a switching element, it connects with said switching element, and comes to form a 
signal line and the scanning line, and consists the gate electrode and/or signal line of said thin film 
transistor of the 1st tantalum nitride, a tantalum, and the 2nd tantalum nitride. 

[Claim 4] The electro-optic device characterized by wiring which makes this tantalum the charge of a 
principal member, and/or an electrode having on a substrate the structure which carried out the 
laminating of the 1st tantalum nitride, a tantalum, and the 2nd tantalum nitride one by one in the 
electro-optic device possessing wiring and/or the electrode which make a tantalum the charge of a 
principal member. 

[Claim 5] The electro-optic device according to claim 4 characterized by being the film which made the 
same the membrane formation conditions of the 1st tantalum nitride and the 2nd tantalum nitride, and 
formed them. 

[Claim 6] wiring which makes Ta the charge of a principal member on a substrate — and — or the 
electro-optic device with which the 1st tantalum nitride and the 1st tantalum nitride are characterized 
by wiring and/or the electrode which make this tantalum the charge of a principal member having the 
structure which carried out the laminating of the 3rd tantalum nitride from which whenever [ nitriding ] 
differs one by one, as for the 2nd different tantalum nitride and the 2nd tantalum nitride of whenever 
[ nitriding ] in the electro-optic device possessing an electrode. 

[Claim 7] The electro-optic device according to claim 7 characterized by making the same the 
membrane formation conditions of the 1 st tantalum nitride and the 3rd tantalum nitride. 
[Claim 8] The electro-optic device according to claim 6 or 7 with which whenever [ nitriding / of the 1st 
tantalum nitride and the 3rd tantalum nitride ] is characterized by being higher than whenever [ nitriding 
/ of the 2nd tantalum nitride ]. 

[Claim 9] The electro-optic device characterized by coming to be formed by the active-matrix substrate 
according to claim 3 and the opposite substrate. 

[Claim 10] Electronic equipment characterized by having an electro-optic device according to claim 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the low resistance film, an electro-optic device, etc. It 
is related with the low resistance film which was excellent in conductivity and adhesion especially. 
[0002] 

[Description of the Prior Art] The low resistance film is used as wiring for a drive of an MIM (Metal- 
InsuIatoiHWetal: metal 1 insulator-layer 1 metal) component or a TFT (Thin Film Transistor: thin film 
transistor) component which is the switching element of an active-matrix liquid crystal display, or an 
electrode material. This can anodize a tantalum and it is because it has [ that the oxide film (20Ta5 film) 
formed of anodic oxidation is extremely excellent in insulation, that the tantalum is excellent in chemical 
resistance (corrosion resistance) etc., and ] the advantage in which the compatibility of manufacture pro 
SESUHE, such as the above-mentioned component, is still higher. 

[0003] Here, although various proposals are made as low resistance film as shown below, it has various 
problems (for example, JP,8-325721,A etc.). 

[0004] First, if a tantalum (Ta) monolayer is directly formed on a **** substrate, crystal system called 
betaTa will be taken and it will become the film with high resistance. Moreover, there is a problem that 
adhesion is not good, either. 

[0005] Moreover, in the case of a tantalum nitride (TaN) monolayer, if whenever [ nitriding ] is controlled 
and optimized, the low resistance film will be made, but there is a problem that adhesion is inadequate 
under the optimization conditions. 

[0006] Furthermore, in the case of the structure (TaOx/TaN) which used tantalum oxide as the 
substrate film and carried out the laminating of the tantalum nitride on it, adhesion is good, and although 
it is controlling and optimizing whenever [ nitriding / of TaN ] and the low resistance film can be formed, 
there are problems, like the alkali component in a TaOx target has a bad influence on engine 
performance, such as a transistor. 

[0007] In the case of the structure (TaN/Ta) which used tantalum nitride as the substrate film (film 
which guides the crystal system of the upper film), and carried out the laminating of the tantalum on it 
on the other hand, Ta on the substrate film takes crystal system called alphaTa, and the low resistance 
film is obtained. What is necessary is just to also compare adhesion with Ta monolayer or a TaN 
monolayer. 

[0008] Since it was such, in development of LCD using low-temperature poly-Si TFT etc., the two-layer 
structure of TaN+Ta (alphaTa) had been conventionally adopted as the gate signal line after trial-and- 
error. A reason is that it needed the good low resistance film of adhesion, and is because the alkali 
component in a target does not do a bad influence. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when heat treatment of about 300 degrees C was 
added after membrane formation in furthering process development of low-temperature poly-Si TFT 
LCD in the case of the two-layer structure of TaN/T a (alphaTa), it turned out that resistance rises and 
there is a problem by which film peeling is induced. The rise of resistance may check actuation of a 
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circuit and film peeling will become one factor of a yield falL 

[0010] When the crystal structure of this gate wiring film was investigated, it is before and after heat 
treatment and it was observed that distortion has arisen. And it became clear that this distortion had 
brought about film peeling and the rise of resistance. 

[001 1] This invention is made under the background mentioned above, and let it be a technical problem 
to offer the low resistance film which acts as the connoisseur of the good membrane structure of 
adhesion, without causing the rise of the resistance by heat treatment and which it has. 
[0012] 

[Means for Solving the Problem] The 1st low resistance film of this invention has the structure which 
carried out the laminating of the 1st tantalum nitride, a tantalum, and the 2nd tantalum nitride one by 
one. 

[0013] Since according to such a configuration of this invention distortion of the membranous crystal 
structure can be suppressed by carrying out a laminating so that Ta may be put by TaN, the low 
resistance film which has the good membrane structure of adhesion, without causing the rise of the 
resistance by heat treatment is obtained. 

[0014] As for the 2nd tantalum nitride in which whenever [ nitriding ] differs from the 1st tantalum 
nitride, and the 2nd tantalum nitride, the 2nd low resistance film of this invention has the structure 
which carried out the laminating of the 3rd tantalum nitride from which whenever [ nitriding ] differs one 
by one. 

[0015] Since distortion of the membranous crystal structure can be suppressed by considering as the 
above-mentioned predetermined three-tiered structure according to such a configuration of this 
invention, the low resistance film which has the good membrane structure of adhesion, without causing 
the rise of the resistance by heat treatment is obtained. In addition, if TaN is formed in an interlayer, the 
rise of the resistivity by heat treatment will be suppressed by the interlayer compared with the case 
where Ta is formed. 

[0016] The excellent in such conductivity and adhesion 1st and 2nd low resistance film is available as 
electric conduction film, such as wiring film which made Ta the charge of a principal member, and an 
electrode layer, and suitable as the circuit at large which heat-treats especially, a circuit in the device 
by which the height of responsibility is demanded, etc. Moreover, improvement in the quality of a 
component or equipment can be aimed at. 

[0017] Moreover, it is characterized by being the cascade screen which it comes to form the active- 
matrix substrate of this invention in the shape of a matrix, and two or more pixel electrodes connect it 
to each pixel electrode, and it comes to form a switching element, it connects with said switching 
element, and said switching element consists of a thin film transistor in the active-matrix substrate with 
which it comes to form a signal line and the scanning line, and consists the gate electrode and/ or signal 
line of said thin film transistor of the 1st tantalum nitride, a tantalum, and the 2nd tantalum nitride. While 
being able to attain low resistance-ization by using such low resistance film as wiring, exfoliation by heat, 
distortion, etc. can be prevented. 

[0018] The electro-optic device of this invention has on a substrate the structure to which wiring which 
makes this tantalum the charge of a principal member, and/or an electrode carried out the laminating of 
the 1st tantalum nitride, a tantalum, and the 2nd tantalum nitride one by one in the equipment 
possessing wiring and/or the electrode which make a tantalum the charge of a principal member. 
[0019] Since distortion of the membranous crystal structure can be suppressed like the above by 
making the wiring film and/or an electrode layer into the three-tiered structure which put Ta by TaN 
according to such a configuration of this invention, the adhesion of the wiring film and/ or an electrode 
layer is securable. Moreover, distortion of the membranous crystal structure is suppressed and the rise 
of the resistance by heat treatment can be reduced. The improvement in membranous adhesion is 
effective in reducing the fall of the yield by peeling of the film. The low resistance film will make delay of 
signal transduction small, and increases degrees of freedom, such as a design. Moreover, even if it is the 
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same resistance, it is possible to make wiring thinner, and it becomes an aid of the densification of a 
circuit element. Furthermore, since it is not necessary to change the ingredient system of a process 
conventionally, there are various advantages, wiring with which the 2nd equipment of this invention 
makes Ta the charge of a principal member on a substrate — and — or in the equipment possessing an 
electrode, as for the 1st tantalum nitride and the 1st tantalum nitride, wiring and/or the electrode which 
make this tantalum the charge of a principal member have the structure to which the 2nd different 
tantalum nitride and the 2nd tantalum nitride of whenever [ nitriding ] carried out the laminating of the 
3rd different tantalum nitride of whenever [ nitriding ] one by one. 

[0020] Since distortion of the membranous crystal structure can be suppressed like the above by 
making the wiring film and/or an electrode layer into the three-tiered structure put by TaN from which 
whenever [ nitriding ] differs TaN according to such a configuration of this invention, the adhesion of the 
wiring film and/or an electrode layer is securable. Moreover, distortion of the membranous crystal 
structure is suppressed and the rise of the resistance by heat treatment can be reduced. The 
improvement in membranous adhesion is effective in reducing the fall of the yield by peeling of the film. 
The low resistance film will make delay of signal transduction small, and increases degrees of freedom, 
such as a design. Moreover, even if it is the same resistance, it is possible to make wiring thinner, and it 
becomes an aid of the densification of a circuit element. In addition, if TaN is formed in an interlayer, the 
rise of the resistivity by heat treatment will be suppressed by the interlayer compared with the case 
where Ta is formed. Furthermore, since it is not necessary to change the ingredient system of a process 
conventionally, there are various advantages. 

[0021] In one mode of this invention, the thing of Ta equivalent to an interlayer or TaN for which the 
membrane formation conditions of tantalum nitride are made the same in being located up and down is 
desirable. According to such a configuration, since membranous stress balance is maintained, it is 
effective in reducing peeling of the film more. 

[0022] Moreover, in other modes of this invention, it is desirable to make whenever [ nitriding / of the 
1st tantalum nitride and the 3rd tantalum nitride ] higher than whenever [ nitriding / of the 2nd tantalum 
nitride ]. 

[0023] If this reason is explained, it is necessary to make whenever [ nitriding / of lower layer TaN ] to 
some extent high from the point of membranous adhesion first Specifically, the resistivity of TaN shown 
in drawing 1 needs to make whenever [ nitriding ] higher than the point which shows the minimal value 
(whenever [ nitriding ] becomes large with the increment in the nitrogen rate in a membrane formation 
ambient atmosphere). On the other hand, there is no advantage in making whenever [ nitriding / of an 
interlayer s TaN ] higher than whenever [ nitriding / of lower layer TaN ]. since this has the inclination 
for etching time to become long if whenever [ increasing / the resistance of the whole (1) film / and (2) 
nitriding] becomes high and the interlayer occupies most thickness, whenever [ nitriding / of the point 
of the throughput of film processing to an interlayer ] is so good that it is low — since — it is . The one 
lower than whenever [ nitriding / of a lower layer (or upper layer) ] of whenever [ nitriding / of the 
above viewpoint to an interlayer ] is good. It is the range whenever [ nitriding / of a lower layer or the 
upper layer ]. About at% and as for whenever [ nitriding / of an interlayer ], considering as about at% is 
desirable. 

[0024] The 1st or 2nd equipment of this invention is suitable especially as an electro-optic device which 
has the pixel electrode and switching element which have been arranged in the shape of a matrix 
corresponding to the crossover of the scanning line, two or more data lines, and two or more of said 
scanning lines and said data lines. 

[0025] This is because many low resistance film is used as wiring for a drive and the electrode material 
of the switching element of an active-matrix liquid crystal display. 

[0026] In addition, the 1st or 2nd equipment of this invention is applicable to electro-optic devices, such 
as liquid crystal equipment, and EL (electroluminescence), FED, PD (plasma display). It is [ among 
these ] suitable for for example, especially low-temperature poly-Si TFT-LCD. 
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[0027] The manufacture approach of the thin film transistor of this invention is the manufacture 
approach of a thin film transistor of having the gate electrode by which opposite arrangement was 
carried out through gate dielectric film in the silicon layer used as a channel, and said silicon layer, and 
is equipped with the process which forms the 1st tantalum nitride, the 2nd tantalum nitride or a tantalum, 
and the 3rd tantalum nitride for said gate electrode and/or a gate signal line by the sputtering method 
one by one. 

[0028] According to such a configuration of this invention, control of film properties, such as whenever 
[ nitriding ], and resistivity, adhesion, is easy, and it is because the low resistance film excellent in 
quality is producible. The electronic equipment of this invention is equipped with the electro-optic 
device of above-mentioned this invention. According to such a configuration of this invention, electronic 
equipment equipped with the outstanding electro-optic device is producible. 
[0029] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on an 
example. 

[0030] Formation of the gestalt Ta system wiring film of the 1st operation is explained. 

[0031] The TaN film of the lowest layer is first formed by the SUPAKKU Ling's method on a substrate. 

TaN shows the inclination of change of resistivity like drawing 1 by changing the nitrogen rate for 

example, in a membrane formation ambient atmosphere, a nitrogen rate — raising (whenever 

[ membranous nitriding ] becoming high) — resistivity is rising again, after taking the minimal value. In 

addition, in this specification, "whenever [ nitriding ]" means the rate (N/TaN) (atomic %) of N atom in 

TaN. 

[0032] In this example, the resistivity of TaN forms the film of high conditions of whenever [ nitriding ] 
from the conditions which show the minimal value. However, since there is a problem which produces a 
residue etc. in the case of etching when whenever [ nitriding ] becomes high too much, the cautions 
which make the need and are stored in sufficient extent are required. 

[0033] Membrane formation conditions are the temperature of 150 degrees C, the pressure of 1Pa, 
Power2kW, Ar flow rate 80scem, and nitrogen flow rate 10sccm. Since control of whenever [ nitriding / 
of TaN ] changes with a pressure, membrane formation rates, etc., it is not necessarily restricted to the 
above-mentioned conditions. Thickness is about 20-1 OOnm, for example, is 50nm (500A). 
[0034] Next, an interlayer s Ta film is formed. 

[0035] Membrane formation conditions are the temperature of 150 degrees C, the pressure of 1Pa, 
Power2kW, and Ar flow rate 80sccm. Thickness is about 200-800nm, for example, is 400nm. 
[0036] Then, the TaN film of the maximum upper layer is formed. Memhrane formation conditions are the 
same as the membrane formation conditions of the TaN film of the lowest layer. 

[0037] Continuation membrane formation of the above three layers is carried out by non-atmospheric- 
air disconnection. It became the sheet resistance of about 1ohm / ** extent in the condition 
immediately after membrane formation. 

[0038] Even if it heat-treated 350 degrees C of substrates in which the film of this three-tiered 
structure was formed, for example, under nitrogen-gas-atmosphere mind for about 3 hours, the R/C of 
sheet resistance was stopped to about 15%. Moreover, film peeling was not produced after heat 
treatment. 

[0039] In not forming TaN of the maximum upper layer, the R/C of sheet resistance reaches to a 
maximum of 100%. That is, there is an example from which resistance doubles. 

[0040] Thus, there is effectiveness to R/C reduction of sheet resistance that TaN of the maximum 
upper layer is big. 

[0041] Gestalt this example of the 2nd operation explains the case where do not form Ta like the 1st 
example as an interlayer, but TaN is formed. 

[0042] The TaN film of the lowest layer is first formed by the SUPAKKU Lings method on a substrate. 
[0043] Membrane formation conditions are the temperature of 1 50 degrees C, the pressure of 1 Pa, 
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Power2kW, Ar flow rate 80sccm, and nitrogen flow rate 10sccm. Since control of whenever [ nitriding / 
of TaN ] changes with a pressure, membrane formation rates, etc., it is not necessarily restricted to the 
above-mentioned conditions. Thickness is about 20-1 OOnm, for example, is 50nm. This is the same as 
that of the 1st example. 

[0044] Next, an interlayer s TaN film is formed. As for whenever [ nitriding / of TaN of an interlayer ], in 
this example, forming on the conditions which become small is more desirable than whenever [ nitriding 
/ of the TaN film of the lowest layer ]. It is because resistivity will rise and the resistance of the wiring 
film will become large, if whenever [ nitriding ] is raised. 

[0045] Membrane formation conditions are the temperature of 1 50 degrees C, the pressure of 1 Pa, 
Power2kW, Ar flow rate 80sccm, and nitrogen flow rate 2sccm. Thickness is about 200-800nm, for 
example, is 400nm. 

[0046] Then, the TaN film of the maximum upper layer is formed. Membrane formation conditions are the 
membrane formation conditions of the TaN film of the lowest layer, and ** - 

[0047] Continuation membrane formation of the above three layers is carried out by non-atmospheric- 
air disconnection. It becomes the sheet resistance of about 1ohm / ** extent in the condition 
immediately after membrane formation. In addition, whenever [ nitriding / of an interlayers TaN film ] 
was 10at(s)% 50at(s)% whenever [ nitriding / of the TaN film of the lowest layer and the maximum upper 
layer ]. 

[0048] Even if it heat-treats 350 degrees C of substrates in which the film of this three-tiered structure 
was formed, for example, under nitrogen-gas-atmosphere mind for about 3 hours, the R/C of sheet 
resistance is stopped to about 10%. Therefore, effectiveness is larger than the example 1 which forms 
Ta in an interlayer. Moreover, film peeling was not produced after heat treatment. 
[0049] In gestalt (configuration in image display field in electro-optic device) drawing 2 of the 3rd 
operation, the configuration of the active-matrix substrate concerning the gestalt of this operation is 
explained. It comes to form two or more pixels on a active-matrix substrate at the shape of a matrix, a 
pixel consists of TFT21 for controlling the pixel electrode 20 and the pixel electrode 20, and electrical 
installation of the data-line 4a to which a picture signal is supplied is carried out to the source 
concerned of TFT21. The picture signals S1, S2, — , Sn written in data-line 4a may be supplied to line 
sequential, and you may make it supply them to this order for every group to two or more data-line 4a 
which adjoin each other. Moreover, in pulse, the scan signals G1, G2, — , Gm are constituted by the gate 
electrode of TFT21 so that it may be impressed by this order by line sequential. Electrical installation of 
the pixel electrode 20 is carried out to the drain of TFT21, and it writes in the picture signals SI, S2, — , 
Sn supplied from data-line 4a in TFT21 when only a fixed period closes the switch to predetermined 
timing. 

[0050] In addition, fixed period maintenance of the picture signals S1 t S2, — , Sn of the predetermined 
level which liquid crystal was pinched, and it came to form an electro-optic device (here liquid crystal 
equipment) between an opposite substrate and a active-matrix substrate, and was written in liquid 
crystal through the pixel electrode 20 so that it might mention later is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. Here, in order to prevent the held picture signal leaking, 
storage capacitance 70 is added to the liquid crystal capacity and juxtaposition which are formed in the 
question of the pixel electrode 9 and a counterelectrode. For example, as for the electrical potential 
difference of the pixel electrode 20, only time amount also with triple figures longer than the time 
amount to which the source electrical potential difference was impressed is held with storage 
capacitance 70. Thereby, it is improved further and a maintenance property can realize the high liquid 
crystal equipment of a contrast ratio. In addition, the capacity line 71 which is wiring for forming 
capacity as an approach of forming storage capacitance 70 in this way may be formed, and capacity may 
be formed with a question with the scanning line 6 of the preceding paragraph like the after-mentioned. 
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[0051] (Configuration in the boundary region in an electro-optic device) In drawing 3 , while explaining 
the configuration of a active-matrix substrate, the configuration of the liquid crystal equipment shown 
as an example of an electro-optic device below is shown. 

[0052] The active-matrix substrate 80 (henceforth a TFT array substrate) first, as a circumference 
circuit The data-line drive circuit 101 which drives data-line 4a, and the scanning-line drive circuit 104 
which drives the scanning line 6, The precharge circuit 201 which precedes the precharge signal NRS of 
a predetermined voltage level with picture signals S1, S2, — , Sn, and supplies it to two or more data- 
line 4a, respectively, It has the sampling circuit 301 which samples picture signals SI, S2, — , Sn, and is 
supplied to two or more data-line 4a, respectively. 

[0053] The scanning-line drive circuit 104 impresses the scan signals G1, G2, — , Gm to the scanning 
line 6 by line sequential in pulse to predetermined timing based on the power source supplied from an 
external control circuit, a reference clock CLY, its reversal clock, etc. 

[0054] Based on the power source supplied from an external control circuit, a reference clock CLX, its 
reversal clock, etc., according to the timing which impresses the scan signals G1, G2, — , Gm, the 
sampling circuit driving signals X1, X2, — , Xn are data-line 4 minded [ every ], and the scanning-line 
drive circuit 104 minds [ 301 ] the sampling circuit drive signal line 306, and supplies the data-line drive 
circuit 101 to predetermined timing about picture signal line 304 each. 

[0055] As a switching element, each data-line 4a of every is equipped with TFT202, the precharge signal 
line 204 is connected to the drain or source electrode of TFT202, and, as for the precharge circuit 201, 
the precharge circuit drive signal line 206 is connected to the gate electrode of TFT202. and the timing 
which the power source of a predetermined electrical potential difference required at the time of 
actuation in order to write in the precharge signal NRS from an external power through the precharge 
signal line 204 is supplied, and is preceded with picture signals S1, S2, — , Sn about each data-line 4a 
through the precharge circuit drive signal line 206 — the precharge signal NRS — ******** — the 
precharge circuit driving signal NRG is supplied from an external control circuit like. The precharge 
circuit 201 supplies the precharge signal NRS (image auxiliary signal) which is preferably equivalent to 
the picture signals S1, S2, — , Sn of middle gradation level. 

[0056] The sampling circuit 301 equips each data-line 4a of every with TFT302, the picture signal line 
304 is connected to the source electrode of TFT302, and the sampling **** drive signal line 306 is 
connected to the gate electrode of TFT302. And these will be sampled if picture signals SI, S2, — , Sn 
are inputted through the picture signal line 304. That is, if the sampling circuit driving signals X1, X2, — , 
Xn are inputted from the data-line, drive circuit 101 through the sampling circuit drive signal line 306, 
sequential impression of the picture signals SI, S2, — \ Sn will be carried out about picture signal line 
304 each at day **** 4a. 

[0057] Although it consists of these Figs, so that data-line 4a may be chosen for [ every ], you may 
make it supply data-line 4a for every group two or more [ every ], as mentioned above. 
[0058] (Manufacture process of an electro-optic device) In drawing 4 , the process for forming the 
active-matrix substrate 80 is explained. The circumference circuit explaining the circuit section 
especially formed in the perimeter of the viewing area in a active-matrix substrate and a viewing area is 
explained here. That is, not only the production process of the TFT21 (N channel TFT) and storage 
capacitance 22 in a viewing area but the production process concerned and the production process of 
TFT (TFT60 (N channel) and TFT61 of a complementary type (P channel)) in the boundary region 
(namely, circumference circuit where TFT etc. is formed around the viewing area since the above- 
mentioned scan signal or a gate signal is impressed to the above TFT21 in a viewing area and this is 
driven) formed in concurrency are explained collectively. 

[0059] As shown in drawing 4 (1), an insulating layer 32 is formed on a glass substrate 31, and the 
laminating of the amorphous silicon layer is carried out on it. Then, by heat-treating laser annealing 
treatment etc. as opposed to a silicon layer, an amorphous silicon layer is made to recrystallize and the 
crystalline polish recon layer 40 (thickness is 500A) is formed. This 1st process is the same in a viewing 
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area and a boundary region. 

[0060] Next, as shown in drawing 4 (2), patterning is carried out so that the semi-conductor layer S 
which mentioned above the formed polish recon layer 40 may be formed, and the laminating of the 
above-mentioned gate insulating layer 30 is carried out on it. The thickness of this gate insulating layer 
30 is about 100-150nm. This 2nd process is the same in a viewing area and a boundary region. 
[0061] Next, as shown in drawing 4 (3), mask processing of the fields other than the field which should 
serve as the above-mentioned connection 16 and the lower electrode 18 among viewing areas 1 is 
carried out by the resists 41, such as polyimide. 

[0062] On the other hand, in a boundary region, mask processing of the whole surface is carried out by 
the resist 41. And PH3/H2 ion as after mask processing in both fields (for example, a donor) is doped in 
the polish recon layer 40 through the gate insulating layer 30. The dose of 31 P is about two 3e14- 
5e14/cm f and, as for the doping conditions at this time, 80keV extent is needed as energy. Of this 3rd 
process, the above-mentioned connection 16 and the lower electrode 18 are formed. 
[0063] Next, as shown in drawing 4 (4), a resist 41 is exfoliated after doping the PH3/H2 above- 
mentioned ion, and gate line 6b is formed in the gate electrodes 8 and 46 and 47 lists in each TFT after 
that After forming patterns, such as the gate electrode concerned, on a resist, formation of this gate 
electrode, a gate line, etc. performs the low resistance film of a three-tiered structure explained with 
the gestalt 1 of operation, or the gestalt 2 of operation by exfoliating the resist concerned, a spatter or 
after carrying out vacuum deposition. 

[0064] By making a gate electrode and a gate line into the three-tiered structure of TaN/Ta or 
TaN/TaN, since distortion of the membranous crystal structure can be suppressed, the adhesion of a 
gate electrode and gate line wiring is securable with the gestalt of this operation. Moreover, distortion of 
the membranous crystal structure is suppressed and the rise of the resistance of the gate electrode by 
heat treatment and a gate line can be reduced. The improvement in membranous adhesion is effective in 
reducing the fall of the yield by peeling of the film. The low resistance film will make delay of signal 
transduction small, and increases degrees of freedom, such as a design. Moreover, even if it is the same 
resistance, it is possible to make wiring thinner, and it becomes an aid of the densification of a circuit 
element. Furthermore, since it is not necessary to change the ingredient system of a process 
conventionally, there are various advantages. 

[0065] And after applying and carrying out mask processing of the resist 42 to the field list set to TFT61 
after formation of gate line 6b, and in a boundary region at the gate electrodes 8 and 46 concerned and 
47 lists, respectively to the field equivalent to the lower electrode 18 in a yiewing area 1, PH3/H2 ion is 
doped again. The doses of 31 P are five e1014 - about two 7ex1014-/cm, and about 80eV of doping 
conditions at this time is needed as energy. There is little doping to a top electrode compared with the 
injection rate to a lower electrode. While the source field 10, the channel field 14, and the drain field 12 
as TFT21 are formed of the above process [ 4th ], of it, the source field 43, the channel field 44, and the 
drain field 45 as TFT60 are formed. 

[0066] Next, as shown in drawing 4 (5), a resist 42 is exfoliated after doping the PH3/H2 above- 
mentioned ion, respectively, and after it applies a resist 48 to the field list in which TFT60 in a boundary 
region is formed, respectively and it carries out mask processing to it to all the fields of a viewing area 1 
after that, B-2H6-/H2 ion as an acceptor is doped. The dose of for example, 11B is required for the 
doping conditions at this time two or more 5e14/cm, and they are 25keV - 30keV extent needed as 
energy. 

[0067] Of the above process [ 5th ], the source field 50, the channel field 51, and the drain field 52 as 
TFT61 are formed. 

[0068] As finally shown in drawing 4 (6), after exfoliating a resist 48, the laminating of the insulating layer 
33 is carried out between the 1st layer. Then, opening of the location used as the contact hole which 
**** to each electrode of TFT 60 and 61 is carried out to a contact hole C2 and C3 list. When butter 
NINGU of the pattern of each electrode is carried out by the resist and vacuum evaporationo etc. 
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carries out metals, such as aluminum, after that, data-line 4a is formed in the aluminum electrodes 35, 
53, and 54 and 55 lists. 

[0069] Then, opening of the location which carries out the laminating of the insulating layer 34 between 
the 2nd layer, and serves as a contact hole C1 is carried out, and TFT 60 and 61 of the pixel section 
and the boundary region which form the pixel electrode 20 in the predetermined field on it by vacuum 
evaporationo etc., and are shown in drawing 1 is completed. After that, a counterelectrode is formed in 
an opposite substrate (not shown) and liquid crystal equipment completes liquid crystal through 
processing of ****** etc. between the pixel electrodes 20 and counterelectrodes concerned. 
[0070] manufacturing a connection 16 and the lower electrode 18 in the 3rd process, in the mode of the 
above-mentioned implementation, for a short time, since energy with few still higher since PH3/H2 ion is 
poured in after gate-dielectric-film 30 formation the polish recon layer 40 being damaged by the ion 
implantation performs an ion implantation — coming out — last ** 

[0071] Furthermore, since a flow with the pixel electrode 20 is aimed at by contact holes C1 and C2, the 
drain field 12, a connection 16, and the pixel electrode 20 are certainly connectable electrically. 
[0072] (The whole electro-optic device configuration) the voice of each operation of the electro-optic 
device (liquid crystal equipment as [ Here ] an example) constituted as mentioned above — a whole 
configuration [ like ] is explained with reference to drawing 5 and drawing 6 . In addition, drawing 5 is the 
top view which looked at the TFT array substrate 80 from the opposite substrate 83 side with each 
component formed on it, and drawing 6 is a H-hT sectional view of drawing 3 shown including the 
opposite substrate 83. 

[0073] In drawing 5 , on the TFT array substrate 80, the sealant 81 is formed along the edge and the 3rd 
light-shielding film 82 of the protectionHrom-light nature which consists of an ingredient which is the 
same as the 2nd light-shielding film 84, or is different is formed in parallel to the inside as a light- 
shielding film (frame) surrounding the non-display field of the viewing-area circumference. The data-line 
drive circuit 101 and the mounting terminal 102 are formed in the field of the outside of a sealant 81 
along with one side of the TFT array substrate 80, and the scanningHine drive circuit 104 is established 
in it along with two sides which adjoin this one side. If the scan signal delay supplied to the gate line 31 
does not become a problem, only for one side, the scanningHine drive circuit 104 will be. Moreover, the 
data-line drive circuit 101 may be arranged on both sides along the side of a screen-display field. For 
example, the data line of an odd number train supplies a picture signal from the data-line drive circuit 
arranged along one side of the amount region of a screen display, and you may make it the data line of 
an even number train supply a picture signal from the data-line drive circuit arranged along the side of 
the opposite side of said screen-display field. Thus, if it is made to drive the data line in the shape of a 
ctenidium, since the occupancy area of a data-line drive circuit is extensible, it becomes possible to 
constitute complicated ****. Furthermore, two or more wiring 105 for connecting between the 
scanning-line drive circuits 104 established in the both sides of a screen-display field is formed in one 
side in which the TFT array substrate 80 remains. Moreover, in at least one place of the corner section 
of the opposite substrate 83, the flow material 106 for taking an electric flow between the TFT array 
substrate 80 and the opposite substrate 83 is formed. And as shown in drawing 6 , the opposite 
substrate 83 with the almost same profile as the sealant 81 shown in drawing 5 has fixed to the TFT 
array substrate 80 by the sealant 81 concerned. 

[0074] You may make it connect with LSI for a drive mounted on TAB (tape automated bonding 
substrate) instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 80 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 80 with the gestalt of each operation explained 
with reference to drawing 6 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN (Twisted Nematic) mode, STN (super TN) mode, and the mode, and the no MARI 
White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a polarizing plate, etc. 
are respectively arranged in a predetermined direction at the side in which the outgoing radiation light of 
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the side in which the incident light of the opposite substrate 83 carries out incidence, and the TFT array 
substrate 80 carries out outgoing radiation. 

[0075] Since the electro-optic device in the gestalt of each operation explained above is applied to a 
color electrooptic material projector, the electro-optic device of three sheets will be respectively used 
as a light valve for RGB, and incidence of the light of each color respectively decomposed through the 
dichroic mirror for RGB color separation will be respectively carried out to each panel as incident light. 
Therefore, with the gestalt of each operation, the color filter is not prepared in the opposite substrate 
83. However, the color filter of RGB may be formed in the predetermined field which counters pixel 
electrode 9a in which the 2nd light-shielding film 84 is not formed on the opposite substrate 83 with the 
protective coat. If it does in this way, the electro-optic device in the gestalt of each operation is 
applicable to color electro-optic devices, such as color electrooptic material television of direct viewing 
types other than an electrooptic material projector, or a reflective mold. Furthermore, a micro lens may 
be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 83. If it does in this way, a 
bright electro-optic device is realizable by improving the condensing effectiveness of incident light 
Furthermore, the die do IKKU filter which makes a RGB color using interference of light by depositing 
the interference layer to which the refractive index of many layers is different on the opposite substrate 
83 again may be formed. According to this opposite substrate with a die clo IKKU filter, a brighter color 
electro-optic device is realizable. 

[0076] Moreover, although explained as a switching element prepared in each pixel that it was the poly- 
Si TFT of a forward stagger mold or a coplanar mold, the gestalt of each operation is effective also to 
TFT of other formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 
[0077] Furthermore, as a switching element of each pixel of an electro-optic device, it may change into 
TFT and 2 terminal mold nonlinear devices, such as TFD and MIM, may be used. In this case, what is 
necessary is to form either the scanning line or the data lines in an opposite substrate, to consider as a 
stripe-like counterelectrode, to use another side as the active-matrix substrate in which the switching 
element was formed, and just to constitute so that it may connect with each pixel electrode through 
each TFD component etc. Or you may constitute as an electro-optic device of a passive matrix mold, 
without preparing a switching element in each pixel of an electro-optic device. In any case, the 
effectiveness original with this invention mentioned above is acquired by flattening in a viewing area and 
a seal field. 

[0078] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the 
liquid crystal equipment 100 explained to the detail above is explained with reference to drawing 9 from 
drawing 7 . 

[0079] The outline configuration of the electronic equipment which equipped drawing 7 with liquid crystal 
equipment 100 in this way is shown first 

[0080] In drawing 7 , electronic equipment is constituted in preparation for the source 1000 of a display 
information output, the display information processing circuit 1002, the drive circuit 1004, liquid crystal 
equipment 100, and clock generation circuit 1008 list in the power circuit 1010. The source 1000 of a 
display information output outputs display information, such as a picture signal of a predetermined 
format, to the display information processing circuit 1002 based on the clock signal from the clock 
generation circuit 1008 including the tuning circuit which aligns and outputs memory, such as ROM 
(Read Only Memory), RAM (Random Access Memory), and an optical disk unit and a picture signal. The 
display information processing circuit 1002 is constituted including various well-known processing 
circuits, such as magnification and a polarity-reversals circuit, a serial-parallel conversion circuit, a 
rotation circuit, a gamma correction circuit, and a clamping circuit, carries out sequential generation of 
the digital signal from the display information inputted based on the clock signal, and outputs it to the 
drive circuit 1004 with a clock signal CLK. The drive circuit 1004 drives liquid crystal equipment 100. A 
power circuit 1010 supplies a predetermined power source to each above-mentioned circuit In addition, 
on the TFT array substrate which constitutes liquid crystal equipment 100, the drive circuit 1004 may 
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be carried, in addition to this, the display information processing circuit 1002 is carried, and 6 is good for 
it 

[0081] Next, the example of the electronic equipment constituted in this way from drawing 8 by drawing 
9 is shown respectively. 

[0082] In drawing 8 , an example slack liquid crystal projector 1100 of electronic equipment prepares 
three liquid crystal display modules containing the liquid crystal equipment 100 with which the drive 
circuit 1004 mentioned above was carried on the TFT array substrate, and is constituted as a projector 
respectively used as light valves 100R, 100G, and 100B for RGB. In a liquid crystal projector 1100, if 
incident light is emitted from the lamp unit 1 102 of sources of the white light, such as a metal halide 
lamp, it will be divided into parts for Mitsunari R, G, and B corresponding to the three primary colors of 
RGB with the mirror 1106 of three sheets, and the dichroic mirror 1108 of two sheets, and will be 
respectively led to the light valves 100R, 100G, and 100B corresponding to each color. Under the 
present circumstances, especially B light is drawn through the relay lens system 1121 which consists of 
the incidence lens 1 122, a relay lens 1 123, and an outgoing radiation lens 1124, in order to prevent the 
optical loss by the long optical path. And after a part for Mitsunari corresponding to the three primary 
colors respectively modulated with light valves 100R, 100G, and 100B is again compounded with a 
dichroic prism 1112, it is projected on it by the screen 1120 as a color picture through a projector lens 
1114. 

[0083] In drawing 9 , the liquid crystal equipment 100 mentioned above is formed in the top covering 
case, and other personal computers 1 200 of the laptop type corresponding to example slack multimedia 
of electronic equipment (PC) are equipped with the body 1204 with which the keyboard 1202 was 
incorporated while they hold CPU, memory, a modem, etc. further. 

[0084] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a 
monitor direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the 
word processor, the engineering workstation (EWS), the cellular phone, the TV phone, POS terminal, and 
touch panel other than electronic equipment which were explained with reference to drawing 9 from 
drawing 7 above etc. is mentioned as an example of the electronic equipment shown in drawing 14. 
[0085] As explained above, according to the gestalt of this operation, various kinds of electronic 
equipment equipped with the liquid crystal equipment in which high-definition image display with high 
manufacture effectiveness is possible is realizable. 

[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of N2 in the membrane formation ambient atmosphere in the tantalum nitride 
film which expresses relation with resistivity comparatively (whenever [ nitriding ]). 
[Drawing 2] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes a active-matrix substrate, such as various components and wiring. 
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[Drawing 3] It is the top view which was formed in the boundary region and in which pulling out and 
showing wiring and a circumference circuit 

[Drawing 4] It is process drawing showing order for the manufacture process of a active-matrix 
substrate later on. 

[Drawing 5] It is the top view which looked at the TFT array substrate from the opposite substrate side 

with each component formed on it. 

[Drawing 6] It is the H-H' sectional view of drawing 5 . 

[Drawing 7] It is the block diagram showing the outline configuration of the gestalt of operation of the 
electronic equipment by this invention. 

[Drawing 8] It is the sectional view showing a liquid crystal projector as an example of electronic 
equipment. 

[Drawing 9] It is the front view showing a personal computer as other examples of electronic equipment. 

[Description of Notations] 

4a — Data line 

6 — Scanning line 

6b — Gate line 

8 — Gate electrode 

10 — Source 

1 2 — Drain 

14 — Channel 

16 — The above-mentioned connection 
18 — Lower electrode 

20 — Pixel electrode 

21 — TFT (N channel) 

30 — Gate insulating layer 

31 — Glass substrate 

32 — Insulator layer 

40 — Polish recon layer 

33 — Insulating layer between the 1st layer 

34 — Insulating layer between the 2nd layer 

35 — Aluminum electrode 

41 — Resist 

43 — Source 

44 — Channel 

45 — Drain 

46 — Gate electrode 

47 — Gate electrode 

48 — Resist 

50 — Source 

51 — Channel 

52 — Drain 

53 — Aluminum electrode 

54 — Aluminum electrode 

55 — Aluminum electrode 

60 — TFT (N channel) 

61 — TFT (P channel) 

S — Semi-conductor layer 

C — Contact hole 

80 — TFT array substrate 
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81 — Sealant 

82 — The 3rd light-shielding film 

83 — Opposite substrate 

84 — The 2nd light-shielding film 

85 - — Electrooptic material layer 

70 — Storage capacitance 

71 — Storage capacitance line 
101 — Data-line drive circuit 

103 — Sampling circuit 

104 — Scanning-line drive circuit 



[Translation done.] 
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«aiR#H»T-e3 5o , c, znfsmsmim^xh'y 

- h«ta<o±#^n 1 5%e«^ai^feti,fc 0 & 

[0 0 3 9] &±S<DTa N$r7£j&L£^»^fc:W:, > 

- hjgetO±#^«S^Cl 0 0%tcm-5o tjfi^t 
H^2fSfC^5fisJ*s*>5. 

[0 0 4 0] ^©«fc5KgJiS<OTaN;o3->-|>*g0tte 

[0 04 1] JfS 2 ©Hi£©^l£ 
*HJfegy^?tt, tpfigSi: UT^10HJ6fi»|0 J:5»wTa 
£7gJ5fcT3©-Cfi4< , T a NSr^i--5^&»wOV>T 

so [0042] ST *K-kfc:&TJIcDT a NJglS:^^ s> ^ 
y V^j*|C«fc?)^i-5 0 

[0043] , tag 1 5 0t:, JE^J 1 

Pa, Power2 kW, A r Sf£S8 0 s c cm, 
«E4l 0 s c cm-CfcS. t a N<0^kg(DSlJfflIttff 

*#»d»J(R^iX'5^lt-Crt^V\ KU¥tt2 0~1 0 0 n 
mUmxhV. Wz.tt5 0nmXh5 c Ztlitm 1 

[0 0 4 4] ^»C^Pf|g(DTaNJg4r^i-5 0 

[004 5] figffll^#»ifi»Jxtf , iag 1 5 0t. JE^J 1 
Pa,Power2kW, Ar SKS 8 0 s c c m, 
g£S2 s c cmffcS. ffiJ*H2 0 0~8 0 0 nmS$ 
T?fct>, M7Llt 4 0 0 nrn^fc^. 

[0046] ^VNTS±®©T a J*JS 
*#(4tTS©T a N)g©^^#iPI--Cfc5. 
so [0047]£iJi<O3S *tt*9>MttlX. W0um+ 
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5 0a t %, fl^SroT a NJ&©Sfl:«J4 1 0 a t %-C 

[00 48] ^0 3S«5t©JKSrM^bfcS«Sr, #J;t 
rf^#H^.TT3 5 0^, 3 ^FMgS^aLTl,-> 

- MSSt©±#3M4 I 0%mmz&>7Lt>inZ>. Lfc^ 0 
T, ^K^t-TaS:^-fSlli£0iJl XV ■ 

[0049] ^3 ©HiCj^i io 
•J . HggttiBill®S 2 0 Xt/BillS@ 2 0 $rfftH8H-5 

fe©TF,T2 1 kfrhttv. m&mfir&m&zirLZT*- 

6 & 4 a ^^Set f t 2 i©y- ^»cm^W^i^$ix"C 

V^. ^-*8M a£§#iMfilKfem-*|-S 1, S2, 

ffiP^i-5«»CDv f -^4 alRlit^UT, ^V-T- 20 
ttJC^-t-5«t5tCb-Ct>fiV\ T F T 2 1 <Dtf 

— hWM\Zte'<*X$)lZjSE&m-f5rG 1 ^ G2, Gm 

Big®® 2014, TFT21CKW 
tuT*5«J, TFT2 1 Sr-J&WWfctt*©;*^ 

^ i: «fc t) > <?i^4 a ^SEHftfUI- 
S 1, S2, •••> SnSrglf^^^^^^^t^tfo 
[0 0 5 0] fc*s, tt^3£5lc*i-|*£ttfc7'*74 

1, S2, - ; Snte, (^Sfi-rs) KB&Z 

5©£6$<*fc*fc:, iS^mS9 ir^lSimSt ©P^^JK^ 
$ix5ffi^*i:^'J»-gaS*7 0 4r^i-5„ «»Jx 
t4\ &mW&2 OOSJI4> y-^tBE* 5 EPJ!)P$^^ 
IHU t) t> 3«ft>Sv^Fd1fc*»-tSaS*7 OtwJ; 40 

[00 5 1] (m,%x^$imzioVz>mmmmz&v * 

[0052] $f, 7^T^y-?h^^Ifi80 (« so 



a 

*m4a*mm-i-z>y i -fim®M®%i o it, 

6 £|gt^r-57fe£igiU£Sl@!& 104h »<Of-^S 
4 a ^MiSmEEV^KOT'y ^-f — v^ll^NR S 
(|§SK S2> SnJdfttrL-C^^^-t-^^y 
^^.-v?Ih]K2 0 1 £, ®«tfS^S 1 , S2, Sn 
Sr-y-VT'y V;/LT«^7 f -*ilS4 a 

•y-vT'y ^?®i&3 o i x 

[00 5 3] *Si®^iolH]!S 104 14, ^g8»J#lHl8S^ 
{f-i-GK G2, •», Gm£/</v;*l$Ki8pS*fc'CPPJ!>n-t" 

[0054] T-fimmmmft lout ^^ihik 

^ n y ^ 3SK:£-3^-t, jfe^KSblelSS 1 0 4 
#G 1 , G2, GmSrPPJPi-5^ S V^^fc* 
SHfe{H§-&3 0 4*>*^?:o^^T > alitw 

■v->znj^y®&mwam%xi. X2, xnSr-y-^ 
^•y>-^iHiK3oi^-y-^y >^iHi8s^ft«-§-iis 3 o 

[0 0 5 5] :/y^-v?|s]?B2 0 1»4. *Hvf-^? 
f^t IT, ^J^tfTFT2 0 2Sr#f r -<5'i^4 afeJC 
ittfc 5 , f t-^fitill.?: 0 4 *ST F T 2 0 2 

-v 5 (H]K)SS)(8-§-i®2 0 6*5TFT2 0 2 0^-hSffi 

«t«2 0 4^u, ^m^bT'y^-y-^is-i- 

NRS Sr§# iitf fcfe»C£vS^Bff^mffiW®ii*5**ite $ 
-^i4alCO^TB*)If SI, S2 V -, Sntft 

<fifPBlPg§@^/KDB«(§«-S 1, S2, Sn»C 
tBS-f-*?'y? L -*-v 5 «#NRS (i®^«l«)fi#) Sr« 

[0 0 5 6] -y-V^y >>y®1&3 0 114, TFT30 2 
^=&7 f -^IS4 afelCfi|x.T*5t), B^ft^3 0 4*5 

tft3 0 2©y-^.m«it-Si^$H-ctJ*), -y-vT'y 

^■yw&!£$hfe^& 306i5TFT30 2 (Of— hm& 
^c^^J^-CV^2 ) . -tLT, iS^ll^ 3 0 4 Sr^ L 
T, ®lfell^-Sl, S2, S n*SA^$H5 r 

^bSr-yrv^y v^-f2»o bp*>* *v^y i/?mi&m8i 

{g-§-il&3 0 6Sr^LT7'-^^tS[2]«Sl 0 1 *»b^>- 
^y >-i/[Hl?SSEib«#X 1 ; X2, Xn^A^J^iX 
i®^ffi-§-^3 0 ; 4*^ICOV>TiS^m.-^S 1 , S 
2. a Jrflg^^Pi" 5 C 

[00 5 7] *BITI4, a 4r-*fe»Cjg^"t- 
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[0 0 5 8] (m^fc^&S^SHtT'n-te:*) B4£*S 
^Ttt, T^tM^ hy**g«8 0£rj&j&1-3fc«> 

*>x '&FfU£rt«>TFT2 1 (Nf+^/UPT) .Rtf 
S®SS 2 2 ©M6X««r*'-Cfc < „ BJKSS5gXg£ |Q 

<D ilBT F T 2 1 |C*T L-CilffifeSflT-Jfcfctty- 

mw&&ti>x^zmmiBi&) rticfc^TFT (tatts 

©TFT60 (N^^/V) XtfTFT 6 1 (P^-f* 
/V) )-©»»xat«*T1»Wi-*t>«>T*>«. 
[0 0 5 91 04 (1) K5*&h,&J:9IC, fS*7*WSL 
3 1±tJfcfti3-2*#JifcU -t<D±fc:, 7^77^ 

tfy ->!)ayl4 0 (ffJll, Mx.tf5 0 0tV^h 

mmmz^^xmmxh^>. 

[0 0 6 0] ftl;, BI4 (2) fc*£;h,.5.fc5fc, »j£ 
y s> y = xji 4 o s 

3 0 4r«Si"5o h*feH^3 OCfJil, m*. 

ti 1 0 0~1 5 0 'nmllTS)5 0 i CE>8§ 2 Xgfi. % 

[0 0 6 1] 1214 (3) £93*18 £-5 

[0 0 6 2] J^i3«t£k::fc^Tf±, -tO^ffiSrW- 

i*s-?;**«yB«>ffcv flaRfi, Kt-iLt©PH 3 / 
h 2 -< vmmm3o^vx^]) v-y 
4 otc K-^y^t5. :©i*oK-ey^#il 

09;ttf, 3 1 P©K-X4*S3 e 1 4-5 e 1 4/cm 
2SI-?fc9, i^^^f-tLTIl 8 0keVSI# 

[0063] 1214 (4) IOT*$*v-5<fc5fc> -hfE 

PH3/H2^*V*K-f^i, Uv>*h4l£ffl 

6SU?4 73£tflC>/- h&6 r<oy- h 



/0 

[oo6 4] *mM(OMmx&. f- hmsst/y- h 

T a N/T a XttT a N/T a N©3liSi:t 

x\ v— htBffi&try- h^BEa<D^*tt^«-c# 

mxh^xi,&mi:x<om<ir^-ti)^mxh<!). m 
&mm<o&&m4b<D-mztt2>. <**>£, '&*zfn±x 

[0 0 6 5] -tLT, B^-h«S8, 4 6M4 7 

Mtwcy- hse 6 b oxiAtiv mm.m$.ft<m f t 6 1 
t t£%ffl$M.mz.i&7F®i$. i rtoTiss® i 8 \znm-t 

•Sffi^sJil^ h42 LT-r^&aLfc. 

W«x PH 3 /H 2 -l'^->'SrK-f 

20 5 e 1 0 1 4 ~7 e X 1 0 1 4/cm 2 S^-C$)'?, 3i 
*/v#-b LXit. 8 0 e Vg^^Si: ±{B0m 

V\ W±©^4XSfcJ;!), TFT 2 1 b LTOV— ^ 
|S« 1 O bf<r*>\<W$ t l4tKW vfg^c I2i« 
f£$Jx5 TFT 6 0 t Lt©7- ^.fi*gc4 3 i: 

f L -¥>7i-®«4 4iKW v|B^4 5 ir^fig^HS. 
[0 0 6 6] ^cJc, 1214 (5) (c*$n*J:51-, ±IB 
PH3/H2-<ty*hV^t, U^b42Sr^c 
*S"JSIb, ^co^ % iSia®^l*J©TFT6 0*S^$tv 
30 TV6tfi«Mmc:^|B«l<o^TcD|S«»c:u^ K4 

<OB 2 H6/H2l'^>SrK-f^^i-5 <> 
K-tf>-i/^#«, ^xff, 1 1 B(DK-Xfi>6S5 e 

1 4/cm2ftLb&g-c;fcr) v ai^V^— t LTtt, 2 
5keV~30keVSf^t$h-5„ 

[0 0 6 7] SX±<Z>ms JLMKX <). TFT6 1 t LT 
O7-^fl«5 0tft4^5 1t Kl>>fV®«5 

2 i:*SM^SiT,2.„ 

[0 0 6 8] a^^04 (6) IC^^JaSipf-, l^v 5 
40 ^ K4 SSrSilgtLfc^, 'flflAID«iM3 3 SrWM 
-5:<0^:\ 3>^^ h*-/VC2St) ! C3tm:TFT6 
0&tf6 1 «^ <DWMlzttfci-Z => % s9 1 Y-fc—frb 

ZblZX*)* 7/K8S3 5,. 5 3, 54X1555^^ 
^-r-^^4 a 

[0 0 6 9] ^2^Frg|fe^S3 4Sr«gL-C3 

(Drnm^mmmM 2 0 ?r^*^ic £ jkak lte 1 

so i-H^SBSt/il jaS^cW TFT60M6 1 &%,f$.-f 
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5. ^rro&fi, *fl6]&*5 (BMSiM") K*tfim^&^J& 

[ o o 7 o ] ±.%&mm<D-mm-en. msxmc^x. 

5 ©-C««HB-e«aE» 1 6 RlTmWS 1 8 Sr«36T 5 
[00 7 1] JL\z.^>99 b*— ;vc l&tfC 2K.i:«J 

j&ss i 6 tmmw&2 o t srm^wtwSiinc^i-sr 

[00 7 2] (m^^S^±iW»^) 5 1- 

3©H-H* »fffi0-Cfo5o 

[0 0 7 3] 05»c:*5V>T, TFT7WIS80O± 
«3fcJR («0t) ttt, 0g*.tfSB2&5fcl8S8 4iPt* 
&Sbl3& 1 0 1 &t*5l&a8^ 10 2 jJSTFTT KS«8 

o o— ia»c?BoTS»t btv-c*3 •? » te&mm.W}\Bii& i o 
•s. y- 1 \c&i&&tiz>jaz&{Bfmm&mm\zt£ 

tkV\ 7 : —9i8mWmi&l 0 1 £!Ii£^f§#<E> 

>22»cft o TWWcgKnj LTt) «tv\ 0)J^««fc?"J<D-r- 

l*flJffi©ffi^tB%<OK*MBl<0 ia ft o Tffi^ $ ti-fc-T 

TFT7MSS8 0(Da5-ia»-»4. ®ffi*^H^<0 
^W-f£l7^ixfc*3£*l&»>lH]g& 1 0 4 Ra-Srofc <**:«> 
©«&<0l£*ll 0 5#SWb;ft-C^-5. *t|6]«& 
8 3©3- r- gB©'>/«t< i: t> lffiEfrfcJSWrtt, TFT 
7WSS8 0i>(tl6lSS8 3 iroRSJ-cSStt^iifct 
5fc*<o^Ji*f i o e&mrtbtixy.^. zi,x. 06 

iqS«:#o*tftS« 8 3*sa»->.-^*t8 1 \C£ VTFIT 
WS«8 OtC@3t$JvT^5. 
[0 0 7 4] a±®l*>?>06£#!»&L-CtftWLfc#!? 



J£»^fl8-C'tt, ^— ^j^iElblH]8Sl 0 1 RVfe^mm® 
0^1 0 4SrTFTT WStg8 005±»C|S:»T5ft^») 
tc x #Jx.ff T AB (f-yt-h^^ryK^f^y 
ySfe) ±fcJI»SHfc«MiLS Ifc, TFT7W 

LX**ttXl«WM&m«*W-5 <fc 5 K LT t> <): v \, * 
fc, »|6IS«8 3<OJSIt.)td5Al*-r5«12iVTFTTU 
^S*g8 0©mSt3t*Sffllt-t:5ffi!)»-««-*^ tS»Jx:tf> T 
N (y>f^yK*^y^) K. STN 
io /<-T N) *— K, *— K*©ttfls*— K^»» / — * y 

[00 7 5] £t±tft9! Lfc«-|li£<0^fc*jl7^«»)t 

2>fc«>, 3tfc<Dm^t)t#Sa* s RGB^(D7-Y h/^V^ 

xx4 y9 S7-£^LT#&£;ft,fc#fe<Dtt# 

20 Jfc©^®"?^ *tl6]3fcB 8 3 * 7- 7 ^ /V^ lifSJt 
feiXTV^^V\ »2&ftBl8 4©»^$ 

i37-y 4 >y***:<D&mWkbm^ *f(6]S«8 3±»c 

f^UTtiW Z<D±l\Z-ttlt£. m^3t^©^D 

v if (ou 7 -m^#^a»w#nj£(D^i®ic*5»t 5 

m»**S!t«*a[«-C#5..3lfc, *tfi£*g8 3±K1 

30 tx. m^mnyt^m^m^x^ mz-§-±. m 

atSdtt, 3tW^Sr?HfflUT, RGB^Srf^?)m 

d 9- 7 4 ^9 ¥i # >Ftl6jS«l- X .t t> 5 V » 

[0 0 7 6] ^■tiiilKJ-iSftejix?)^^ ^fy^i 

>-TFT-Cfe5t LXmmVtz^, m*9tfM<OTFT 
^t^r^V!) =>-TFTffcC)<i6©^^<OTFT{C 

[o o 7 7] HK, msWt#^ao=&iii^o^.-< 

9m=Ft\^X. TFT«X.T> TFD, MIMf©2 

\*itr 9.? v y 9*mmt l, «-tfd3S^st 

so Tt»fi£LTt>J:^o ^-fH©*^»c*>. 
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[00 7 8] (m-Wilt) £Jt±i**B»£tftej LfcJS 

[0 0 7 9] £1*07 K, i<o«k5^SSS^fil 0 0 4r 

[oo8o] 07ir*5VNT, m^msste, **t»Stb^7 
mi o.o o, SiiHlMfe&aiaig i 002, mmm&i o 

(z.«a»HiKi o i osr{ixT«i^$tv-c^5. 

m^aSl 0 0 OH, ROM (Read Only Memory) , RA 
M. (Random Access Memory) . , ftsT j ^^igEHftif 

*y, m&m%*mm\*xmti-*z>m%m'& ! £*^*. 

?ayj?&±£\&l 0 0 8 ny^fg-^cg-^ 

m^siii^ i o o 2{cta^i-5 0 ^ffi^asss i 

0 0 2 f±, if*® •' SttS*K|5]*S, V y TA*-/<? WVg? 

0Ki o o 4»ca^-t-5. imm&i oo4i*, 

S 1 0 0 aaSIUK lOloii, ±S6<E>#|I1 

^»-glfSmMSrtti^-t-2.. ffti. mtk&m IOO 
oTFTTWISOlC^ "mttll]fel 0 04$rfg«b 
"C t> J: < , d*tfcJP*:Ta^«#«MI0ll 1 0 0 2 £*g 
&L6t>«fcV\ 
[0 0 8 1 ] #»C0 8/&>b09 fc, Cltf>J:5fc*/£$*V 

[00 8 2] 0 8 K*S^-C, m^tt6«O-0!l/S:5JSS^ 
Dv^iW 1 1 OOtt, ±S£ L7SJ£»lH]!gl 004*ST 
FT7 WSfciK^^fcifoSlggi OOSr^tf^ 
ift*?j^t-^-/V'£3<BJBS:U #>»RGBI07'(' h 
^WlOOR, lOOGMlOOBtUffl^feT" 

1 o OTlt; ^^/WN^-f K5 v^oefe^iSw^v 

^=?Hl0 2HSMWtbtl-oi 1 3&CD 
57-1 1 0 6SO t 2tJc©^^a^y^~7-l 1 0 
8fclJ;oT, RGBW31Sfe{c:*t^;i-i)tj*5>R, G, 
B £,*t, #fe»cM^-t-5 *tv? i o 0 R , 
1 OOGMl 0 0B^#/r3J^ix5. ^©K4$^B)t 

12 2, y U— l/VXl 1 2.3Xt^ailtL'>'Xl 1 2 4 
a>fefc5y I'-i'VXSl 1 2 1 LT^jN-vS. -t 
LT, 7-f h^^7 1 0 0 R, 100GM100BIC 

D-r s/^uxai 1 1 2ic«t»j^a^$^fcm, s 

&tu>-Xl 1 1 4&ftLXX? !)-yi 120M7- 



(8) 

7* 

[0 0 8 3] H9fc*Jl^T» m-Wi&Oi&OWcZi'Jl' 

(pc) i 20 on, JiigLfc^^ai ooish 

* y , ^^A^SriK^i-S K 1 2 0 2 » 

1 2 0 4 Sr*H^.TV>2. <> 
[0 0 8 4] «±07;o>b09£#)$LTt&KL*:®^- 

7^y^-y-^7r->3y (ews) , &#mi£, 
x urms, p o sss^, <? y^<*/u***.fc»M* 

[0085] g*J:!&W Lfc J: 51-, #ltl£<D7&J|gfc:«fc;h, 
[0 1 ] S'ft:^>'t5'>'VJK^*5»t5j*JK#ffl^ I f 1 cDN2 

lei 3] ®mmmzMj&£tiiz5\%ttivmmRTfmm 

[04] T^x-<^hy^^a«<0$!i3t7'D-fe^Sr 
JIM Sril o T*-rxSI2l 5 0 
105] TF T7 ^SS*^©±CM* ^fc** 

[06] 05CDH-H' mwm-?i>z>. 

30 [0 7] ^K^iSm^SWllJigO^JicDmilSfll 
fo*7frtzfa y^0-C*>5, 

[0 8] «-*8W&<D-Wi LT**Vn ^ ^ Sr*-f 
»rE0-C*)5. 

[09] ttm&<Ofa<Dmk UTA-yt^3>f a - 
^Sr^i-jEB0T*>5. 

[^•g-©|ji^] 
4 a ■ ■■"t—$1& 

6b-y-h» 

40 8-y— 
i o-y— ^ 

1 2 • KWV 

1 4-f ir^ 

i 6 -±effiRtt 
i 8-T^m@ 

2 o -®^m@ 

2 1-TFT (N^-r^/P) 
: 3 o -y- Mfeftjf 
3 1 

so 3 2 -i^^tJS 
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15 



16 



4 0 ••-#!> is}) 

3 

3 4-^2«ra$fe»S 
3 

4 1 h 

4 3-y— * 

4 

4 8 -US?* h 

5 o — y— ^ 

5 1 ■ ^Y*A- 
5 2— KW/ 
5 3- •TA-?®® 
5 4-TA^fS@ 



5 S-TA'imS 

6 0— TFT (N^^^/V) 

6 1 -TFT (P^^/V) 

C"^l/## h*'— A* 
8 0'"TF."T7MfflS 
8 1 A** 
8 2;^3«)tl 
8 3-- *tfS]£ffi 

8 % 

7 6 

1 6i-y-^IUBBBIK 
1 0.3-*^!;^iB 
1 0 4-*3SEitlJE»lHlB 
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